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(54) JUNCTION OF GROUP SIUCON AND GERMANIUM-BASED MATERIAL, THERMOELECTRIC 
CONVERTER MODULE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a thermoelectric 
converter module which has a hot junction of high heat resistance 
and high thermal shock resistance and can be used in a 
temperature range of high thermoelectric conversion efficiency and 
has little power loss at the junction. 

SOLUTION: A thermoelectric converter module 1 having junctions 
wherein a p-type thermoelectric semiconductor 3, electrodes 6 
and 7, and an n-type thermoelectric semiconductor 2 are 
electrically joined is manufactured by this method. Thereon, the 
junctions are formed using junction materials 4 and 5 of Ag or 
junction materials 4 and 5 wherein Ag content is over 85 weight% 
and the remainder consists of more than one element selected 
between Mn, Or, V, and Ti in the junctions of the p-type 
thermoelectric semiconductor 3. the n-type thermoelectric 
semiconductor 2, and the electrodes 6 and 7 of which major 
constituents are Si-Ge. 
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^'b-z>mm&i^'Ei^=L-jU\zidi,^X. ->Un>-y;p-7 
>i7 A Ti^^fie^i-T* S p t n l!S^«i|£^*f: 

<DWZ. Ag*^^;^d:-5}g-e-)lab-5ti«AgiMn. C 
r, V, T i ©■5%*^i=,^«ns lffl«JW±CD7t;^*^ 

^m-to^mm^mi^mmtvxhmm-r^^itti^x^^ 30 

[0 0 6 3] 

p^mizmmr^A^. :$imM\-iz.(D^3f£^mmtz<D^m 
[0 0 6 4] (.mmmi) nMmm9 6%<Ds 14 Ge 

2 omnKDmrn^mmzmmLfzo -a^^x. c<Dmm^ 40 

tt, Ar7D-tt>, iaSl 0 4 013. ^r^2mi n, m 

mo. 5 g/mm' fff ofc. 

[0 0 6 5] m-'X. ^^mm-^vrcWiRmmm'f-i^ 
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bfc^<Djg^^a®¥l^<i« 1 1 2MPaT$>-Q/i, 

[0 0 6 6] dWJC'SfC, *^?^T<RFSUfcS^*fS:ffl 
mi^m±^^^&X^'^-t^ Z. Lt^X^tz. 

[0 0 6 7] mmm 2 . vcnnm 2 ) ^.(o^mm 2 

O^HslS^^J 2 Ttt, 0 1 (c*TI^«^|fe^:>?i-;i/ 1 SrSS 
jg L i: o T^T, 

[0 0 6 8] -?-tl-t'nPa6-5^v«BSr^Jab^S G 
e (9 8aS%) -GaP (2««%) «»**ieiiKT'S 

LfccD-^, ^n^'n^ffi 3 X 9 mm' . ig^lOmmt- 

m^i^x nmmn^m-w (*^) 2ip^^&«ii^»ft: 

[0 0 6 9] i>:ViT% S 1 (C^-rfflBg®^-&*t4, 5* 

fflt^ ^n^'nf^s#«^^ 2 , 3 iMoK«t»em®6, 

7 i:(DP«1fC^^t*4. S^ISKbT, la 1 (C^f^vo. 

^1 tf. *i£0iJ*5j;l>*lt|5«?iJ2 - 1 |-Ot.^T« 10 3 0 
*CT> lt|i<0<J2 - 2tc:-r>tiTtt8 5 OrX', it^{?iJ2- 
3 (C-pt/iT«7 0 O-CTfroJt, ^LT, P^t^^SS 
6 . 7 ©KMBffl'JfC^-tl-enA 1 NT&i e. J&SiBIMSSSS 

8 tigiaaS«9^ft!if^L. igffl^fiiJcOM^<^«ffi 7 

i!«)f^s¥M?«:2. zx^^m=f-nznifin%m\z\t.m. 
mz^m-^n. mm\znm.m\zmm-^tiitm^^%'::>% 

[0 0 7 0] z.(Diio\zvxm^mvtcmm.^m=^-J:3.- 
—)vm^<^WLm^Q 0 or. iss®^®s6 3 orw^fr 

«6 3 one 5 0B#PBmj#bTWf^5=-X h^frofea, 

6 3 or*^^ 2 0 0*Ccc>r^$ 1 0 0"C/m i n<D#RPS 
j*ST. ?&S1 • #ia*5|iI«IOjiL. f^»«?7"X h SrfT 

h^<7)i*ig|5Jgta<i:^«m:^^«l lc:^-r, giJ^S!) 
^b;tl^«i|^«^*cD^^e#:<D}£tit«0. 0 9Q, ^« 
m:^ttO. 4 2WTS&ofc. 

[0 0 7 1] 

[^1] 
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(Q) 


(W) 




mtm2-i 


As 

(100) 






0. 09 


0. 4 2 


D 




Ag— Mn 
(85-15) 






0. 09 


0. 43 


D 




Ag-C r 
(9 5-5) 






0. 09 


0. 43 


O 


saaiW2-4 


Ag-T i 
(9 0-10) 


Ag/T i/Ag3«» 




0. 09 


0. 4 1 


D 




Ag-T i -C r 
(87-3-10) 


T i /A g 2mm 

+ Ag-C r'^-X h 




0. 09 


0. 42 


0 


ifctS[W2-l 


A g— Mn 

(8 0 -2 0) 






0. 09 


0. 4 2 


X (mm 


HMm2-2 


Ag-Cu-T i 
(63-3 5. 25-1. 75) 








X mm) 






Ag-Cu-Sn 
(40-30-25) 


7^ A-Att 




X OBffiO 


X mtg) 





[0 0 7 2] mi\z^Lrzi^^^Dmi>f)^'c$>i,^3 

^i«i*iSi5Jttn:©iijp«^is6e.ti/iVi;^<tA^^.. 6 o or 

«i^ai5jgSx©Jtini«^j6^ti-r, iB^«»ttfct)flinT 30 
[0 0 7 3] cn(c^*LT. itmm2- i-cit, mmr- 

[0 0 7 4] C10d;5lC. *^?^Til#^f -SS^t^^ise 40 

m&m\i. mn.Gmmzmn. A^-r)^^. tm^. am 
mmmz&tircmm^^'Ez^:2.-)U(Dm-^^ii&^-r^ 



[0 0 7 5] mmm s) iz^mmm(Dmmm^'E 
2 ia)mmi)^<^^rzmmxm<Dmmm^ (a) 

~ (d) (C^ttTS^L-. 03tC«2^*ifi0i|Of^aaJft^ 

[0 0 7 6] 3ISSCSJ2 ilSHtlcLTS Ge^^i*.^ 
SgffiS. 5X3. 5mm' . S$ 1 OmmlC 

mwit^z.t\z^-ox. nmmm^mi^22izpmmn 
^mi^2 3^i^mvrz, 

10 0 7 71 m^x. m2 (a) \z^-r<ko\z. pst 
n m(r>mm^mi^ 22. 23 *32sic 2 5^:^o■&t^ s 

<S:EaL. ^##:i¥^#:<^r^(Ctt8lff»ii^ii:#:3 1T« 
*ji^tlfctv'i-;Pzi7 3 2SJgfi)cL-, 

[0 0 7 8] m2 (b) tc^-rj;^tc, ISsmil^Jg 

#:2 2, 2 3<Dm^m±\z. ■^8Miimm.mzmmzm 
m^n^^-^^—>x\ Ag*^e.;^£ss-a-*j2 4, 25s- 

i^BE:/5Xv^Mte«:fflt/iTJf $6 0 MmJ'^I^Lfc. 
^LT. ^n<&Ar 7D->ti, m&l 0 2 CC, B#r^ 5 

^mo^mmkm^n^Tz. -a^^x. r.<Dm^M2A, 25 

©±1C««82 6. 2 7<i:bTMoSr;*:^^«ffi^ffltiT 
/PS 3 0 0 MmfCfigftttb, ti^i— ;PnT3 2 0MSS8C 
S^*t2 4, 2 5<h«iBS2 6, 2 7 ?&^fi • i^^Lfc. 

[0 0 7 9] i^V^T, 0 2 (c) \Z7R-r^O\Z. <£M 
fliJ®Mo^l>f«a2 7±0D2®R)rlc:. %«l±i;'3^0tBL 
ffl®'J-K«ffi3 0*A>^^#ltUfe, 

[0 0 8 0] ^^\Z. 02 (d) tC^fJcaiw. Mo« 
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;2 6, 2 7±(C«A 1 N*^6?i-5iiSia«S«2 8 ifg 
[0 0 8 1] ilOJ;ptcUTSi{jiLfcl^«^t^^:>>i- 

^(omm, ^mmtnto. ew, rtspffitatso. 6qt 

S.ofco ^L-T, i^Ms«m*6 3 OttC 5 OB#W^}tL 
OOlCorfli^lOO *C/m i n ®#l^iaaaT% i^^ • 

[0 0 8 2] ::(D^^\z:^^m\zi:^m^:^mii^zfm 20 

$e>{c:, *IIM0iJT?«, SiSJ^figXg^, iffe^S«<&li5 

ifbfcTjt. mmm<D±\zm^i^^mmm\z^^Tfimm 
ffiit&^k-rs c iif)^oimzt£^iz^f^^m:ku^^^t^'hrz 
[0 0 8 3] (iiss0d4) ^n-enB$.-5^i«p<&h*- 30 
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[0 0 8 4] :i(Di^^i^W-m^'E>. m^mizm-^ 
*r*i^®^nT^>-555rr«lJc. ^bs. 5x3. Sm 

Lfc. 

[0 0 8 5] n-v'x^-i' hm<D/\:zijA^<D 

L. Ag*-3#bfe^ffi±tCAg'^-X h (AglOO 

0 0 g<0^tfiSr*Ht, A r 7P — 4". Sffil 0 4 Ot:. 

[0 0 8 6] cc:T•S!3ibfc^«^^^lt>'J.-;^^cc>^i 
T. mmm3iimm\zhx. ^mmtiiip^^m.mt:m^ 

[ias<Dffiv^£ijiH^] 

[01] ^mm(Dmmm2-cmmvtzmn^m.'Ei?=L~ 

[1212] *^Hj®5IJS0iJ3T®!jiiLfc[^«^«|tV3.- 
;K;5Br®*^?.*-fc®fjtX@5 (a) ~ (d) iZ^nXM 

[0 3] *^BJ©llifSM3T^jtLfc^«^«S^:i^3.- 
[l5F^<D|ftHJ] 

1.21 mmmm=^i^z2.~-)i' 

2, 2 2 n^S i z G emmmmi^ 
3.2 3 pMS i z Ge^m^^mi^ 
4. 5. 2 4. 2 5 

6 , 7 , 2 6. 2 7 mm 

8,2 8 

9 . 2 9 mmmxiR 
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m2] 



6im 
.10 »; - m 



7 




27i!glK 
30 - K«« 




22nS!S i. Ce^^^MM: 
25p^S i. Ge»«2NW 

' 52 ^'Jn.-)\/zir 

24«^« 
22 
^— 32 



30 U - K«S 



21 «aaE««y»-»' 



(72)5!B^# » §1 ^ m)^mm /h w ie fa 

(72)^ig# n fti ^ m)^mm * m wj 



